In vivo clearance of low density lipoprotein in pigeons occurs by a receptor-like mechanism that is not down-regulated by cholesterol feeding.
The contribution of receptor-dependent and receptor-independent mechanisms for low density lipoprotein (LDL) clearance in vivo was determined in White Carneau and Show Racer pigeons fed either cholesterol free or cholesterol containing diets. The methylation of pigeon LDL resulted in the inhibition of recognition by the LDL receptor which allowed its use as a tracer of receptor-independent clearance. The fractional catabolic rate (FCR) of radiolabeled LDL in 20 control pigeons (means +/- S.E., 0.277 +/- 0.013 pools/h) was approximately seven times faster than for methylated LDL indicating that 86% of the total LDL clearance occurred by a receptor-mediated process. Total LDL clearance was reduced by 27% (FCR = 0.202 +/- 0.012 pools/h) in 14 cholesterol-fed pigeons, but receptor-mediated mechanisms were still responsible for 80% of the total LDL clearance. LDL uptake by individual tissues was measured using the residualizing label 125I-tyramine cellobiose. The liver was the primary site of LDL clearance in both control and cholesterol-fed birds. LDL receptors were active in every tissue examined and accounted for over 85% of the LDL clearance in the liver and over 90% in the adrenal gland. Consistent with the whole body LDL clearance findings, cholesterol-feeding did not significantly reduce receptor-mediated clearance of 125I-tyramine cellobiose-LDL by the liver or any of the other tissues. Hepatic sterol synthesis, however, was reduced by greater than 90% in cholesterol-fed animals. These data are consistent with the conclusion that LDL clearance in vivo in pigeons is mediated primarily by an LDL receptor-like mechanism that shows little down-regulation with hypercholesterolemia even though cholesterol synthesis is efficiently down-regulated.